The ultimate goal of this work is to contribute new physical insight to the development of the next generation sea ice model, "PIPS 3.0". More specifically, it is to understand the processes underlying the deformation of first-year sea ice covers, from the formation of oriented leads to the frictional sliding of individual floes.
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In collaboration with W. D. Hibler, III work has been completed on the development of an anisotropic sea ice model to describe the formation of oriented leads or "slip lines". A manuscript has been accepted for publication in Journal of Geophysical Research.
RESULTS
Twelve additional experiments (totaling 26) were performed in the CRREL pond on 0.16 m thick blocks one meter on edge loaded under uniaxial compression at strain rates from 10 -5 s -1 to 10 -2 s -1 at temperatures close to the melting point. Also, 15 experiments were performed in the laboratory on cubes 0.15 m on edge, harvested from the same source and deformed at essentially the same temperature (~-3°C) and over the same range of strain rate. The experiments confirmed that independent of size the ductile-brittle transition occurred at a strain rate of 10 -3 s -1 . Analysis of the complete set of ductile compressive strengths showed strain rate sensitivity m=0.19 (σ α ), in reasonable agreement with values obtained from smaller specimens and with the literature (Kuehn and Schulson, 1994; Timco and Frederking 1986) . The results offer no evidence for an effect of size per se on either the ductile or brittle compressive failure of saline ice, over the range investigated.
In addition to features (Schulson and Hibler 1991) that resemble wing cracks generated in the laboratory, satellite images reveal sets of interescting leads (e.g., Figure 2 of Marko and Thomson 1977 ; Figure 2 of Kwok et al. 1999 ) that resemble small-scale brittle compressive shear faults (Figure 2 of ) plus crack patterns (e.g., Figure 7 of Erlingsson 1988) that resemble comb cracks generated in the laboratory (Figure 2 of . The in-pack stress (compressive) under which the field features may have formed was estimated from wing crack and comb crack mechanics to be between ~3 and 30 kPa. This estimate is similar in magnitude to the range of in-pack compressive stress (10 to 100 kPa) measured by Coon et al. (1989) , by Tucker and Perovich (1992) and by Richter-Menge and Elder (1998) . The field stresses are about three orders of magnitude lower than failure stresses in the laboratory because the brittle compressive failure stress scales as λ -0.5 , where λ is the length of the stress concentrator and the concentrators in the field (thermal cracks, refrozen leads) are about six orders of magnitude larger than in the lab (i.e., km vs mm). The "look alike" features plus the rationalization of the failure stresses suggest that the physics of failure are scale independent. Supporting this suggestion are the results of a recent fractal analysis by Weiss (1999) of the fracture and fragmentation of ice on over nine orders of magnitude of spatial scale (10 -4 to 10 5 m).
IMPACT/APPLICATIONS
As noted in Progress Report '98, the results are impacting the development of the numerical modeling of the flow and fracture of anisotropic sea ice and of lead formation. With "PIPS 3.0" in mind, collaboration continues with W.D. Hibler, III and has been initiated with J.Richter-Menge and J.Overland.
